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complex energy integration method 
310-311 
of impurity effects on chemi- 
sorption 307-315 
adatom-impurity atom interaction 
Studies 307 
adatom-impurity interaction 
energy 312-313, 315 
H/Ni, H/Ni(Cu), H/Ni(Cu) systems 
313 
H/W, H/W(Re), H/W(Ta) systems 314 
self-consistency effect on 308 
tight-binding model and Green's 
function formalism 308-310 


Asymptotic expansion, spherical 


kinetic currents 
28, 30, 32, 35 


24-25, 26-27, 


Asymptotic relaxation value, atomic 


surface surface relaxation 51-55 
A1(110) surface 52, 53, 54 
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(Asymptotic relaxation, cont.) 
lead 55 
Ni surfaces 
Atomic motion 
Green's functions and 318, 319, 
321 
subspace Hamiltonian and 318-321 
Atomic surface relaxation 43-55 
ion scattering spectroscopy and 44 
LEED and 44 
oscillation damping and 44-45 
point ion model of 46-48 
b.c.c. Fe surfaces 47, 48 
f.c.c. Al surfaces 47, 48 
process near surface, layer trans- 
lation and 44-45 
Smoluchowski model, free electron 
gas surface 46-48 
surface electronic structure calcu- 
lation and 43-44 
tight-binding model vs. 50-51 
transition metal surfaces, d-band 
and 48-51 
Atoms, chemisorption on metals 
191-208, 211-226. See also 
Chemisorption on metals, atomic 
and molecular; Interaction of 
chemisorbed atoms on metal 
surfaces 


53, 55 


Bonding, alkali metal-semiconductor 
surfaces 175-177. See also 
Alkali metals-semiconductor 
interaction 


Catalysis, heterogeneous 253-273 
chemisorption concept and 254 
chemisorption trends 256-258 

bond formulae 256-258 
H/metal 258 
covalent electronic effects and 
255, 256 
electron correlation effects 
270-272 
bonding within molecule 270 
chemical bonding in H2 271-272 
H atom/metal surface inter- 
action 270-271 
electrostatic electronic effects 
and 255-256 
frontier orbital theory, secondary 
ensemble effect 259-263 
adsorption sites, atop vs. 
bridge 261-262 
H adsorbed to f.c.c. crystal 
(111) 262-263 





SUBJECT 


INDEX 


(Catalysis, cont.) 
theory and parameters of 259-261 
Surface reactions and 264-270 
Ho dissociation to Cug atom 
String 264-267 
hvdrogenolysis reactions, Ni 
alloyed with Cu 268-269 
symmetries of HOMO and LUMO and 264 
Woodward-Hoffman rules and 264, 267 
CdTe surface electronic properties, 
Kalstein-Soven Green functions 
method 108-116. See also 
Electronic properties, surface 
II-IV compounds 
Charge transfer effects, surface 
segregation in binary alloys 
and 139-144 
electronic model, tight-binding 
Hamiltonian basis 140-143 
microscopic theories and 139-140 
model results 143-144 
phenomenologic theories and 139 
Chemisorption. See also specific topic 
Anderson-Newns model, impurity 
effects on 307-315 
change of density of states (CDOS) 
and 299, 302-304 
computer simulations of 317-330 
concept of and catalytic reactions 
254-256 
on contaminated b.c.c. metal 
299-305 
formalism 300-302 
CDOS and 302 
Koster-Slater impurity model 
surface Green functions model 
300, 302 
formate layers/Cu surfaces 275-283. 
See also Electronic structure, 
chemisorbed formate layers/Cu 
surfaces 
impurity effect, models and 
approaches 299-300 
impurity energy, bonding and anti- 
bonding peaks 302, 303-305, 
317-330 
trends of and chemisorptive formulae 
256-258 
Chemisorption energies 
H adsorption on Ni-contaminated Cu 
chains 291, 295-296 
H adsorption on Ni-contaminated Cu 
clusters 290, 296 
Chemisorption on metals, atomic and 
molecular 191-208 


300 









(Chemisorption, cont. ) 
effective-medium theory with co- 
valent contributions (EMT-2) 
193, 200-202 
perturbation theory and 197, 
200-201 
transitional hosts and 201-202 
effective-medium theory with 
density expansion (EMT-1) 
192-193, 198-200 
chemisorption energy, 0/jellium 
surfaces 199-200 
effective-medium theory with inter- 
atomic forces (EMT-4) 194, 
205-207 
application of 205 
potential energy curces, 0/Cu 207 
effective-medium theory with self- 
consistent calculations (EMT-3) 
193-194, 203-205 
EMT-2 and 203 
wag-mode frequency, OH/transition 
metal substrates 204-205 
Gunnarsson-Hjelmberg method 192 
Lang-Williams theory 192 
limitations and utilization of 
methods 208 
self-consistent jellium calcula- 
tions and 192, 193, 194-198 
adsorbate-induced dipole moments 
and 196-197 
applications to date 194-195 
O-jellium surface calculations 
195-196 
potential energy curves and 198 
qualitative results extracted 195 
theoretical problem perspectives 
and theories 191-192 
Computer simulations of chemisorption 
317-330 
GaAs(110) surface 325-326 
Al As at origin 329 
As at Ga-Ga bridge site 327-328 
C1/GaAs(110) 326-327 
Cu at As-As bridge site 330 
0/GaAs(110) 327 
Zn at As-As bridge site 329-330 
Green's functions and atomic motion 
at surface 318, 319, 322 
molecular dynamics computer simu- 
lations 321 
subspace Hamiltonian, atom 318-321 
theorems and 318-321, 324 
tight-binding Hamiltonian and 322 
CRYSTAL computer program. See Crystal 
























SUBJECT INDEX 


surfaces, ionic, Hartree-Fock 
characterization 
Crystal surface electron structure, 
surface Green function formalism 
image potential barrier and 87-88 
step barrier and 85-86 
Crystal surfaces, ionic, Hartree-Fock 


characterization 119-136 

alumina slab energy and population 
data 129 

band structure for bulk corundum 
132-133 

bulk corundum density maps vs. 
surface electronic structure 
131-132 

chemical effects and 123, 126 

cluster approach 120 

corundum slab surface and 121-122 

densities of state, bulk and slab 
corundum 132, 133-134 

electrostatic effects and inter- 


actions 122-123 
electrostatic terms, role in calcu- 
lation 124-129 
computational data for corundum 
125-126 


corundum (0001) surface, electro- 
static potential 128-129 
Mg0(011) surface, electrostatic 
potential 126-127, 128 
missing layers effect 126 
repeat units and 125, 126, 127, 
128-129 
Slab approach 120-136 
surface states corundum (0001) 135 
Diffusion currents 
electrode reaction and 17 
symptotic and asymptotic solutions 
of 18 
theoretical treatments of 17-18 
two-point Pade approximations 18, 


29-32. See also Kinetic currents, 


two-point Pade approximants 
Dimensionless parameters method and 
spherical diffusion problem 
boundary value problem and 19-21 
first-order correction 21-22 
fixed concentration of depolariza- 
tion at electrode surface 19 
homogeneous equations solutions 
and 19-20 
non-homogeneous equations solu- 
tions and 21-22, 25 
second-order correction 22 
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Effective-medium theories (EMT), (Electronic structure..., cont.) 


chemisorption on metals. See wave function in semi-infinite sys- 
also Chemisorption on metals, tems 59-64 
atomic and molecular Embedded cluster model 
EMT-1, with density expansion alkali metals on semiconductors 
192-193, 198-200 183-186 
EMT-2, with covalent contributions interaction of chemisorbed atoms 
193, 200-202 and 215-216 
EMT-3, with self-consistent cal- Embedding method, electronic struc- 
culation 193-194, 203-205 ture, semi-infinite surface 
EMT-4, with interatomic forces 73-79 
194, 205-207 | actual wavefunction value, surface 
EHT. See Extended Huckel theory region 74 
Electrode reactions, kinetic currents application to LCAO Hamiltonian 
and 77-79 
asymptotic expansion 34 Dyson equation methods, comparison 
irreversible slow reaction 23 with 76, 77 
Standard expansion at electrode embedding potential and 74-76, 78-79 
surface 34 Green function in surface region 
Electron theory of surfaces, surface 74-75 
Green function formalism and 84 Hamiltonian expected value, surface 
crystal surfaces and 85-88 plus vacuum region 73-74 
Systems with interfaces and 88-90 surface density of states and 75-76 


Electronic properties, surface, II-IV Extended Hlickel theory (EHT) 286-289 
compounds, Kalstein-Soven 


method Field emission from surface states, 
band structure formalism and 108-110 tunnelling and 99-105 
surface Green's functions for CdTe potential profile and 99 

and 110-116 semi-classical approach and 99 

Electronic structure, chemisorbed surface Green function techniques 

formate layers/Cu surfaces and 98-99 

275-283 surface state tunnelling and 99-100 
adsorption geometries, formate/Cu tunnelling from gap states and 101 

(110), (100) 278-280 vacuum region surface states (VSS) 
electronic states energy distri- 100-103 


bution, calculations 280-282 
energy positions and orbital types Green function at surface, electronic 


at zone center 281-282 Structure calculations in 
molecular orbital energies in semi-infinite solid surface 
HCOOH and HCOO 276-277 64-70 
non-empirical atomic orbital for continuum states 64-65 
methods, within two-center Dyson's equation calculation and 68, 
approximation 276 . 69, 70 
valence molecular-orbital symme- linear combination atomic orbitals 
tries, isolated formate (LCAO) scheme 65, 68-69 
radical 277 local density of states and 66-67 
Electronic structure calculations, recursion method of construction 
semi-infinite solid surface 66-68 
57-79 tight-binding Hamiltonian methods 
bulk electronic calculations and and 65-66, 68, 69, 70 
57-59 Green function formalism, impurity 
density functional theory and 57 effects on chemisorption 
embedding methods of 73-79 and 308-310 
Green function at surface 64-70 Green function matching and wave- 
Green functions and matching wave function, electronic structure 


functions 70-73 of semi-infinite surface 70-83 










(Green function matching... ,cont. ) 
apllications of 72-73 
method 70-71 
in step model of surface potential 
71-72 
Green function method of Kalstein- 
Soven, surface electronic prop- 
erties of II-IV semiconduct- 
ing CdTe 107-116 
band structure formalism and 108-110 
surface Green function for 110-116 


H adsorption on Ni-contaminated Cu 
Cu chains 291 
localized orbitals and energies 
293-294 
two impurity atoms and 294-295 
Cu clusters 296 
Hartree-Fock characterization of 
ionic crystal surfaces. See 
Crystal surfaces, ionic, 
Hartree-Fock characterization 
Hybridization, localized modes in 
finite tight-binding chains 
155-170 


depth effects 165-170 


of antisymmetric modes 167, 
169-170 
of symmetric modes 167-168 


surface and midpoint energy 
and wavefunction changes 165-167 
eigen problem, localized modes 
159-163 
antisymmetric impurity mode solu- 
tions 159-160, 163-164 
conditions for LB mode 160-161 
symmetric and impurity modes 
and solutions 159, 162, 163 
electronic energy spectrum changes 
and 156 
model 156-159 
impurity problem and 156-159 
N-process and 159 
perturbation parameters and 158 
surface problem and 156-159 


Image portential barrier, crystal 
surface electron structure and 
87-88 
Impurity effects 
on chemisorption 307-315. See also 
Anderson-Newns model of 
impurity effects 
chemisorption on contaminated 
b.c.c. metal 302, 303-305 
Koster-Slater model 300, 308 





SUBJECT INDEX 


Impurity modes 


antisymmetric 
eigen problem in localized 
159-160, 163-164 
hybridization 159-160, 163-164, 
167, 169-170 
symmetric 
depth effects and 167-168 
eigen problem in localized 159, 
162, 163 
Interactions 
alkali metals-semiconductors, K-Si 
system 175-187. See also Alkali 
metals-semiconductor interaction 
Anderson model description 215-221 
chemisorption and interaction 


functions 217 

direct interactions adatom orbi- 
tals 218-219 

electron correlation effects 
219-221 


Hartree-Fock approximation 
solution 215-216 
multiple orbital adatoms 218-219 
chemisorbed atoms on metal surfaces 
175-187 
embedded cluster model 221-226 
analytical results, free electron 
substrate 223-224 
application to H/Ni(110, H/Pd(110) 
H/Fe(110) 225-226 
effective medium theory and 221 
formalism 222-223 
H/Ni(111) system 224-225 
jellium model and 221 
FIM studies, adatom interactions 
212-213, 217-219 
indirect interaction studies 213-214 
LEED studies, ordered structures 212 
oscillatory interactions, molecules 
chemisorbed on metal surfaces 
229-250. See also Molecules 
chemisorbed on metal surfaces 
Single-adatom problem 214, 219 
two-adatom problem 214 
Interface, semiconductor/metal , 
surface Green function and 86 
Interface resonances, surface Green 
function and 88-89 
Interface states, surface Green 
function and 88 
Ion scattering spectroscopy, in atomic 
surface relaxation 44 
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Kinetic currents, electrochemical 
17-37 
cases (A)-(C) 23-24 
asymptotic expansion 30, 35 
average currents formula and 
33-34 > 35 
instantaneous currents 30 
diffusion current ratio and 26-27 
dimensionless parameters and diffu- 
sion problem 19-22 
first-order correction 23, 25-26 
two-point Pade approximants and 
27-33 
with or without spherical correc- 
tions 22-27 
Koster-Slater impurity model, in 
chemisorption on contaminated 
b.c.c. metal 300, 309 


LEED. (Low energy electron diffraction) 
Low energy electron difrraction (LEED) 
calculations, wavefunction match- 
ing in 64 

electronic structure and surface 
Green function formalism 
and 90-91 

LEED intensities and 91-92 


Molecules chemisorbed on metal sur- 
faces, oscillatory inter- 
actions of 229-250 

adsorbates with virtual bound 
states, role in tunnelling 
243-244 
CO and Hy mixed system outside 
metal surface 240-243 
coadsorption, CO and H2/Ni(100) 
241-242 
coadsorption, CO and H/Rh(100) 
240, 242 
H atom interactions outside Pt(111) 
surface 236-239 
adsorption mechanism 239-240 
experimental data and 236-237 
model 238-239 
surface plasmon/physisorbed atom 
pair interaction ourside planar 
metal surface 245-250 
theory of indirect oscillatory 
interactions 230-232 
thermal desorption as coverage 
function 232-236, 245, 250 
image theory 232-234, 248-251 
molecular virtual bound state and 
oscillatory interactions 
234-236, 241 


























INDEX 


Oscillatory interactions, molecules 
chemisorbed on metal surfaces 
229-250. See also Molecules 
chemisorbed on metal surfaces 


Pade approximants, two-point 18, 29-32 
See also Kinetic currents, 
electrochemical 

asymptotic expansion coefficients 
and cj for 29-30, 35 
coofPhel 


jents-vf, cases (A)- (C) 28, 
29, 32 
relative percentage errors for 31, 
32, 35 


versus exact values 30 
Pairing picture, silicon surface (2x1) 
reconstruction. See Silicon 

surfaces (2x1) reconstruction, 
pairing picture 
Photoemission, surface Green functions 
and 92 
differential cross-sections and 
92-94 
One-step formulas of 93-94 
Standard theoretical interpretation, 
three-step model 92-93 
Self-consistent caculations, effec- 
tive-medium theory and 193-194, 
203-205 
SGF. See Surface Green function 
Silicon surfaces (2x1) reconstruc- 
tion, pairing picture of 
147-154 
formal mathematical framework of 
150-153 
investigational surfaces, Si(111), 
(110), (100) 148, 149-150 
pairing theorem and selection rule 
in 148-150 
phonon problem in solids and 153 
selection rule applications 153 
$i(110) reconstruction 153-154 
Slab model calculations, akali metal- 
semiconductor interactions 177, 
177-183 
Smoluchowski model, atomic surface 
relaxation and 46-48 
Spherical currents, kinetic currents 
asymptotic solution 24-25, 26-27 
first-order spherical correction 
23-25 
standard solution 24-25, 34 
Step barrier, crystal surface elec- 
tron structure and 85-87 
Superlattices, surface Green function 
formalism and 89-90 


SUBJECT 
Surface Green function (SGF) 83-94. 
See also Green function 
formalism 84 
electron structure of crystal 
surfaces and 85-88 
electron structure of systems 
with interfaces 88-90 
LEED and 90-92 
photoemission and 92-94 
matching Green function, surface 
as continuum 70-73 
in semi-infinite solid surface 64-70 
surface interface as part of sys- 
tem 83 
surface properties of II-IV com- 
pounds and 107-116. See also 
Green function method of 
Kalstein-Soven 
Surface relaxation 
LEED intensity analysis and 44-46 
point-ion model 46-48 


Al and Fe surfaces 47, 48 
crystal electrostatic energy 
calculation 46 
tight-binding model 
asymptotic relaxation value 
and 51-55 
multilayer oscillatory relaxa- 


tion and 51 
transition metal d-band and 48-51 
trends of 43-45 
Surface segregation in binary alloys, 
charge transfer effects on 
139-144 
CuxNiy (y=1-x) alloy systems 140 
electronic model, tight-binding 
Hamiltonian basis 140-143 
microscopic theories and 139-140 
model results 143-144 
phenomenologic theories and 139 
Surface state energies, surface 
Green function and 85 
Surface vs. bulk densities of states, 
surface Green function and 
85-86 


INDEX 


Taylor expansion, kinetic currents 
29, 30, 32, 33, 34, 35 
Thermal desorption, oscillatory inter- 
actions of chemisorbed molecules/ 
and metal surface and 232-236 
Tight-binding chains, finite hybridi- 
zation of localized modes 15-17 
Tight-binding model 
atomic surface relaxation and 48-55 
asymptotic relaxation value 


multilayer oscillatory relaxation 
and 51-55 

transition metal d-band and 48-51 

versus point-ion mode’ 50-51 


impurity effects on chemisorption 

and 308-310 
Tunnelling 

adsorbates with virtual bound states 
in, role of 243-244 

field effects on surface states 
and 98-99 

field emission from surface states 
99-105 

surface state 97-105 

surfaces states in field emission 
process 97-98 


Wave functions, in semi-infinite 

systems 59-64 

bulk Schrodinger equation solu- 
tion and 59, 60, 62, 63, 64 

density of states and 60-62 

Green function and 70-73 

one-dimensional potential case 
and 60-62, 63 

three-dimensional case 62-64 





